Mitochondrial superoxide mediates heat-induced apoptotic-like death in Leishmania infantum.
Previous studies have shown that heat stress triggers a process of programmed cell death in Leishmania infantum promastigotes that resembles apoptosis in higher eukaryotes. Even though this cell death process takes about 40 h to be completed, several early changes in the heat-stressed cells can be observed. Hyperpolarization of the parasite mitochondrion is the earliest event detected, which correlates with an increase in respiration rates and a concomitant increase in superoxide radical production. Induction of oxidative stress seems to mediate the heat-induced cell death process, as indicated by the partial prevention of parasite death observed when cell cultures are supplemented with N-acetyl-cysteine or glutathione. These antioxidants are able to diminish the concentration of superoxide radical but they do not prevent mitochondrial hyperpolarization. Treatment of the heat stressed parasites with the inhibitors of the mitochondrial respiration TTFA, antimycin A and KCN significantly decreases the production of superoxide radicals, which confirms the mitochondrial origin of this reactive oxygen species.